Dexamethasone stimulates placental system A transport and trophoblast differentiation in term villous explants.
Synthetic glucocorticoids (GCs) are given to women with threatened preterm labour but their administration has been linked to reduced infant birthweight. The underlying mechanisms are unknown, but impaired placental development and/or function has been implicated. The activity of the system A amino acid transporter is decreased in placentas from pregnancies complicated by fetal growth restriction. Whether GCs adversely affect placental amino acid transport is unknown. The objective of this study was to determine the regulatory effects of GCs on system A transport using a human in vitro placental explant model. Term explants (n=7) were treated with dexamethasone (DEX 10(-8)M or 10(-6)M) or vehicle for 48 h. System A activity was measured by the uptake of (14)C-N-methylated aminoisobutyric acid by explants. Explants were also processed for electron microscopy (EM), immunohistochemistry, and qRT-PCR. Lactate dehydrogenase (LDH), human chorionic gonadotropin (hCG) and human placental lactogen (hPL) release into the culture medium was measured. DEX (10(-6)M) stimulated system A activity compared to vehicle (p<0.05). System A transporter proteins were localized to the newly regenerating syncytiotrophoblast layer, but mRNA levels were unchanged with DEX treatment. DEX did not adversely affect explant viability as determined by reduced LDH release (p<0.05). DEX treatment was associated with morphological (accelerated apical microvilli formation, nuclear maturation, and increased cell organelle number) and functional (elevated hCG secretion, increased 11beta-HSD2 mRNA expression and reduced cytotrophoblast proliferation (p<0.05 for all)) markers of syncytiotrophoblast differentiation. These findings suggest that DEX stimulates system A activity and promotes syncytiotrophoblast differentiation and maturation.